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Amendments to the Claims 

In the Claims 

1. (Currently amended) A system for assaying one or more targets in a sample, 
comprising: 

(a) an assay device having one or more assay sets at least one for each target to 
be assayed; each of the assay sets comprising at least two electrodes and a recognition 
moict>' immobilized to (t) one or more of the at least tvvo electrodes, (ii) ouiu a .ub.trate 
betw c u i th e at l ca. L l.u d ..l^o>^r^ . u i Lo (lii) .aid one o i lu u ic u f il l, at Ic .vt tAVO^tomde. 
am i O H IO . ai d . ub .ti- atc; the recogmtion moiety being capable of specific binding to one of 
the targets; 

(b) an electric or electronic module for determining electric conductance 
between the at least two electrodes of each assay set; and 

(c) reagents for formine a c r^nHurtive substance over toiupiiMiife luicleation 
.c. i Lci fo uninfe cu t i t i c. that d ep osit o u Lu u i bind to a complex formed between said 
recogmtion moiety and said target, and f o i ^ ^v . ^ iUi !, a .ua du cu. ' c which substance fi^ 
. aid d cpo. i tc d iiu c l c a L i o ii cu .tcr fd ii uuife ent i t l e, . hich yi nM^ forms a conductive bridge 
betxveen at least two of the electrodes of a set , t he f u i .n ation u f the eu inpl e . i t.Jf nr t hr 
J cpu M L i u n binding o f t he nucLa t i o ii ce n t er fommig e n til i e. thcni. eUc. n ut elding . 
.u uduc t ue br i dge, .u el i biidgc being f o im e d o nly af te r g iu .un^ . aid coii dueti.e .ub.tancc. 



2. (Currently amended) A system according to Claim 1, wherein said reagents 

comprise: 

(i) a solution comprising nucleation-center forming entities for binding to said 
target if present in the sample; and 

(u) a combination of metal ions and a reducing agent to allow gmwth fomiation 
of said metal conductive substance on said entities. 
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3. (Currently amended) A system according to Claim 1, vvherem said reagents 
comprise: 

(i) one or more reagents to allow deposition and/or formation of said 
nucleation center-forming entities on a complex formed between said recognition moiety 
and said target; and 

(11) a combination of metal ions and a reducing agent to allow gmwth fomiation 
of said metal conductive substance from said entities. 

4. ( Previously amended) A system according to Claim 2, wherein said nucleation- 
center forming entities are colloid particles. 

5. (Currently amended) A system according to Claim 2, wherein said nucleation- 

\ I center forming entities arc metal complexes, clusters, or complexes and clusters. 

\ 

^ ' 6. ( Original) A system according to Claim 4, wherein said colloid particles are 

colloid gold particles. 

7. (Previously amended) A system according to Claim 5, wherein said metal 
complexes or clusters are gold complexes or gold clusters. 

8. (Original) A system according to Claim 4, wherein said colloid particles are 
colloid platinum particles. 

9. ( Previously amended) A system according to Claim 5, wherein said metal 
complexes or clusters are platinum complexes or platinum clusters. 
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10. (Currently amended) A system for assaying one or more targets in a sample, 

comprising: 

(a) an assay device having one or more assays sets at least one for each target to be 
assayed; each of the assay sets comprising at least t^vo electrodes and a recognition moiety 
mimobilized to one or more of the at least two electrodes, hii.iiobili.cd on a .ubstrat-: 
b cL uccn Ll .c al lea.t l u o L lcc Lr odco oi imm o bilized t o .aid u iic of m o ic o f ll ic at leant tv ^ ' t. 
dc euo dcjand oii Lo .aid aubstratc; the recognition moiety being capable of specific binding 
to one of the targets; 

(b) an electric or electronic module for determining electric conductance bet^veen 
the at least two electrodes of each assay set; and 

(c) reagents comprising monomers of a conducting polymer which deposit onto or 
bind to a complex formed between said recognition moiety and said target, and for 
growmg a conductive polymer from deposited or bound monomers, such that upon 
polymerization of the monomers a conducting bridge between the at least wo electrodes 

V ^\ of a set IS formed , die fou u a l l u n u f a compl e x bc L u ec n the i ceo gnition m oiety and the 

' J t aig c L I tse lf or the d epo J L i o n or bhiduig u f the m o u o m ci. d i L m^ L h e. Lu . aid cu mplcx n n r 

CDO'-^^ - \^dJaig a cu nduLLi.e biid^e, ^uch biidge L c iufe form e d o ul > af lL i fero^.m^ . aid cu nductivc 
polyme r. 

11. (Previously amended) A system according to Claim 10, wherein said 
monomers are monomers of polyanilinc. 

12. (Currently amended) A system according to Claim i 10, wherein said one or 
more targets are one or more nucleic acid sequences. 



13. (Original) A system according to Claim 12, wherein said recognition moiet>^ 
an oligonucleotide having a sequence complementary^ to at least a portion of sequence of 
one of said one or more targets. 



IS 
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14. (Currently canceled) 

15. (Currently amended) A system according to Claim W 10, wherein at least two 
electrodes of the assay set have each a recognition moieties immobilized thereon, these 
recognition moieties, being the same or different, bind specifically to the same target, 

16. (Currently amended) A system according to Claim i4 10, wherein the 
recognition moiety is immobilized onto the electrode by means of a linker conjugated or 
complexed with the recognition moiety and attached by a covalent or non covalent bond, 
to the electrode. 



18. (Previously amended) A system according to Claim 1, comprising a plurality of 
assay sets of electrodes. 

19. (Original) A system according to Claim 18, wherein all assay sets of electrodes 
are for assaying the same target. 

20. (Original) A system according to Claim 18, wherein different assay sets of 
electrodes or different groups of assay sets are for assaying different targets. 

21. (Original) A system according to Claim 20, for simultaneous determination at 
different targets in a sample. 



17. (Currently canceled) 




I 



10 



Application No.: 09/674,090 Docket No.: 18363. 0002/P002 

22. (Previously amencied) A system according to C^laim 1, when the target is a 
protein or polypeptide and the recognition moietv^ is a protein-binding molecule which 
specifically binds to the target protein. 

23. (Original) A system according to C^laim 22, wherein said recognition moiety is 
an antibody or antibody traction comprising at least the antigen-binding domain of the 
antibody. 

24. (Currently amended) A method for assaying one or more targets in a sample 
comprising: 

(a) providing an assay device having one or more assay sets at least one for each 
target to be assayed; each of the assay sets comprising at least two electrodes and a 
recognition moiety immobilized to one or more of the at least two electrodes^ ; on a 
substrate between the at least two electrodes or to said - ^)nc or more if the at least two 
electrodes and onto said substrate; the recognition moietv^ being capable of specific binding 
to one of the targets; 

{ b) contacting said assay device with said sample under conditions permitting 
binding of targets to specific recognition moieties; 

(c) contacting said device with a first reagent solutions to form nucleation - center 
forming entities for depositing onto or binding to complexes formed between a target and 
a recognition moiety; 

fd)— formin g connecting said device with a second reagent solution to grow- a 
conducting metal substance from said nueleation center - forming entities for a time 
sufficient to yield a conductive bridge between said at least two electrodes , the formation ot 
a complex between the recognition moiet)^ and the target itself or the deposition or 
binding of nueleation center - forming entities to said complexes themselves not yielding 
said conductive bridge, such conductive bridge being formed only after growing said 
conductive metal substance ; 
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(d) {t-j connecting said at least nvo electrodes to an electric or electronic module to 
measure conductance between said at least two electrodes; and 

(c) i-f) determinuig conductance between said at least two electrodes, conductance 
above a threshold conductance indicating the presence of a respective target in the sample. 



25. (Currently amended) A method for assaying one or more targets in a sample, 
comprising: 

(a) reacting the sample targets with a first reagent solution to bind nucleation 
center-forming entities to said targets; 

(b) providing an assay device having one or more assay sets at least one for each 
target to be assayed; each of the assay sets comprising at least two electrodes and a 
recognition moierv' immobilized to (t) one or more of the at least two electrodes, (ii) on a 
substrate between the at least tw-o electrodes or (iii) to said one or more of the at least two 
electrodes and onto said substrate; the recognition moiet>^ being capable of specific binding 
to one of the targets; 

(c) contacting said assay device with said sample under conditions permitting 
binding of targets to specific recognition moieties; 

(d) contacting said device with a second reagent solution to grow form a 
conducting metal substance [from] over said nucleation center-forming entities for a time 
sufficient to yield a conductive bridge betw^een said at least two electrodes , the formation ot 
a complex between the recognition moiet}^ and the target itself or the deposition or 
binding of nucleation center - forming entities to said complexes themselves not yielding 
said conductive bridge, such conductive bridge being formed only after growing said 
conductive metal substance ; 

(e) connecting said at least two electrodes to an electric or electronic module to 
measure conductance between said at least two electrodes; and 

(0 determining conductance between said at least two electrodes, conductance 
above a threshold conductance indicating the presence of a respective target in the sample. 
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26. (Currently amended) A method for assaying one or more targets in a sample, 
comprising: 

(a) providing an assay device having one or more assay sets at least one for each 
target to be assayed; each of the assay sets comprising at least two electrodes and a 
recognition moiety immobilized either to (t) one or more of the at least two electrodes, {ttj 
on a substrate between the at least two electrodes or (iii) to said one or more of the at least 
rvvo electrodes and onto said substrate; the recognition moiety being capable of specific 
binding to one of the targets; 

{ b) contacting said assay device with said sample under conditions permitting 
binding of targets to specific recognition moieties; 

(c) contacting said device with a first reagent solution comprising monomers of a 
conductive polymer such that said monomers can bind to complexes formed between the 
targets and recognition moieties; 

(d) treating said device such that said monomers will polymerize to form a 
conducting polymer, such that upon polymerization of the monomers a conductive bridge 
between the at least two electrodes of at least one set is formed , the formation of complexes 
between the recognition moieties and the targets themselves or the deposition or binding 
of the monomers to said complexes itself not yielding a conductive bridge, such bridge 
being formed only after growing saici conductive polymer ; and 

(e) determining a conductance between said at least two electrodes, conductance 
above a threshold conductance indicating the presence of a respective target in the sample. 

27. (Previously amended) A method according to Claim 26, comprising before 
step (a) reacting the sample with a second reagent solution containing entities which can 
form nucleation centers for growing therefrom a conductive polymer from said monomers, 
such that said entities bind to saiei targets if present in the sample. 
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28. (Previously amended) A method according to Claim 26, comprising after step 
(a) contacting said assay device with a second reagent solution containing entities which 
can form nucleation centers for growing therefrom a conductive polymer from said 
monomers, such that said entities bind to said targets if bound to said recognition moieties. 

29. (Previously amended) A method according to Claim 24, wherein said targets 
are nucleic acid sequences and the recognition moieties are oligonucleotides, each of which 
has a sequence which is complementary^ to one of the sequences of said targets. 

30. ( Previously amended) A method according to claim 24, wherein the level of 
determining conductance scrvx^s as a measure of concentration of the target in the sample. 

31. (Currently amended) A kit for use in assaying one or more targets in a sample, 
comprising: 

(a) an assay device having one or more assay sets at least one for each target to be 
assayed; each of the assay sets comprising at least two electrodes and a recognition moiet)^ 
immobilized (t) to one or more of the at least two electrodes^ (ii) onto a substrate between 
the at least two electrodes or (iii) to said one or more of the at least two electrodes and 
onto said substrate; the recognition moiet>^ being capable of specific binding to one of the 
targets; and 

(b) reagents comprising nucleation center - forming entities that deposit or bind to a 
complex formed between said recognition moiet>^ and said target and for grow-ing a 
conductive substance from said deposited or bound nucleation center - forming entities that 
yields capable of vielding a conductive bridge between at least two of the electrodes of a 
set , the fo r mation of the complex itself or the deposition or binding of said nucleation 
cente r- forming entities to said complexes themselves not yielding said conductive b r idge, 
such conductive bridge being formed only after growing said conductive substance . 
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32. (CAirrcntly amended) A kit according to Claim 31, where said reagents 
comprise: 

(i) a solution comprising nucleation-center forming entities for binding to said 
target if present in the sample; and 

(ii) a combination of metal ions and a reducing agent to allow growth of said frtettti 
conductive substance on said entities. 

33. (Currently amended) A kit according to Claim 31, where said reagents 
comprise: 

(i) one or more reagents to allow deposition, formarion, or deposition and 
formation of said nucleation-center forming entities on a complex formed between said 
recognition moiety and said target; and 

(ii) a combination of metal ions and a reducing agent to allow growth of said metal 
conductive substance on said entities. 

34. (Currently amended) A kit for use in assaying one or more targets in the 
sample comprising: 

(a) an assay device having one or more assay sets at least one for each target to be 
assayed; each of the assay sets comprising at least t%vo electrodes and a recognition moiety 
immobilized to one or more of the at least tNvo electrodes, o ii tu a mbsti-a t c between the at 
kast two clecti o dLj> o i - ont o .aid one or i n o ic o f the at I c a.t two clcc liu d c ^ and onto said 
substrate; the recognition moiety being capable of specific binding to one of the targets; 
and 

(b) reagents comprising monomers of a conducting polymer which can bind to the 
target or to a complex formed between said recognition moiety and said target, such that 
upon polymerization of the monomers a conducting bridge betxveen the at least two 
electrodes of a set is formed. 
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35. (Currently amended) An electronic device for determining one or more targets 
in a sample, comprising: 

an integrated circuit comprising a the first group of N, conductors and a second 
group of N2 conductors, defining bctvveen them N.xN^ junctions, each such junction being 
formed with an electronic module comprising t^vo electrodes, each one linked to or defined 
as an integral portion of one of the conductors, and comprises a diode or non-linear 
component permitting current flow through the electronic module only in the direction 
from the first group of conductors to the second group of conductors whereby a current 
flowing between one conductor of the first group to one conductor of the second group of 
conductors defines a single junction point betxvcen them; each pair of electrodes forming 
part of an assay set, each assay set having a recognition moiety for binding a target, bound 
to at least one of the electrodes 01 to a non co nducting Aubstance diAp u ^cJ bc l u'ccn the 
L l c ci ro dcs, said t arget aftci binding to t he rccognitiuii lu u icty to l o t 11 1 a c o mplex onto 
j 1 uhi e h nuclcati u u ce n t er fon i ihig entities d cpo j^it or bind and from wliidi a c o nductive 

, substance is gi u vui to form conductan c e, l i\c formaLi o ii o f die e u i i ipl c x itself or tlic 

'^ '^ d epo Mtion or bhiding of die uuclcation center forming e ntities th ci nA c K c J> not yielding 

co nductance, such c ondu ct ance being f o rmed only aft c i growing aaid conductive 
substance . 

36. (Currently amended) A device according to Claim 35, wherein distance of 
center of one assay set to a center of an adjacent assay set is 100 jim or less. 

37. (Currently amended) An electric device for determining one or more targets in 
a sample comprising: 

a microelectronic device having a plurality of layers, with a first group of conductors 
being defined as stripes in one or more first layers and a second group of conductors being 
defined as stripes in one or more second layers of the device with each of said second layers 
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being separated from a first layer by a non-conductive substance, electrodes of the device 
being formed as open ends of the conductors by openings or cut-outs in a vertical direction 
through the layers; 

each pair of electrodes forming part of an assay set, each assay set having a 
recognition moiet>' for binding a target bound to at least one of the electrodes or to a nc^ 
eo iidu ci uc substance picciit bctAv cci i t he electrode., .aid target af t ci binding to the 
le co gai l i o ii moict>' fo i u iing co mplcA u ii Lu uhieh nuckali o ii center fo i n .mg e n t ities depo . it 
ui bind f u i g i' ovring a icicun a coiidueluc .ub^taii e c tha t fields e o iidu cL au c e betv/cen - j aid 
p an u f el cclio de., the f u i i uaLi u a of the c o uipl c . i t. clf oi d ie d epos ition oi binding of the 
nu c l e a l i o ii center f o i ii uiig entities L h ein.c U'cs not yieldhig e o ndu eL aii c c, .u c h co nductance 
behig formed only af lc i g r owing Aaid condu ctiv e substance . 

38. (Currently amended) A system according to Claim 18, wherein the device is an 
electronic device for determining one or more targets in a sample, comprising: 

an integrated circuit comprising the first group of conductors and a second 
(^'O'^- group of N, conductors, defining between them the N,xN, junctions, each such junction 
being formed with an electronic module comprising two electrodes, each one linked to or 
defined as an integral portion of one of the conductors, and comprises a diode or non- 
linear component permitdng current flow through the electronic module only in the 
direction from the first group of conductors to the second group of conductors, whereby a 
current flowing between one conductor of the first group to the one conductor of the 
second group of conductors defines a single junction point bet%veen them; each pair of 
electrodes forming part of an array set, each array set having a recognirion moiety bound to 
at least one of the electrodes o i to a non eouduc L iug subA l aii c c diopos cd between the 
electrodes . 

39. (C:urrently amended) A method according to Claim 24, wherein said device is 
an electronic device for determining one or more targets in a sample, comprising: 
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an integrated circuit comprising the first group of N, conductors and a second 
group of N, conductors, defining between them N.xN, junctions, each such junction being 
formed with an electronic module comprising two electrodes, each one linked to or defined 
as an integral portion of one of the conductors, and comprises a diode or non linear 
component permitting current flow through the electronic module only in the direction 
from the first group of conductors to the second group of conductors, whereby a current 
flowing betxveen one conductor of the first group to the to one conductor of the second 
group of conductors defines a single junction point between them; each pair of electrodes 
forming part of an array set, each array set having a recognition moiety bound either to at 
least one of the electrodes u i to a n u n condu cl ing .ub:)taii c c dL po.c d b clv rccn th e 
electrode s. 

40. (Original) A method according to Claim 39, wherein said device has a plurality 
of assay sets for each target to be assayed, the method comprising determming the portion 
of assay sets displaying a conductance above thresholds, out of all assay sets for one target 
and based on such determination determining concentration of the target in the sample. 

41. (Original) A method for detecting one or more targets in a sample by 
multiplexing comprising: 

(i) contacting the electronic device of Claim 35 with the sample under 
conditions enabling binding of the targets to recognition moieties; and 

(ii) determining conductance in each assay set. 

42. (Previously amended) A method according to Claim 24, wherein the level of 
conductance bet^veen said at least tsvo electrodes is a measure of the concentration of the 
target in the sample. 



18 



Application No.: 09/674,090 docket No.: I8363.0002/P002 

Add the following new claims 43-46: 

43. (New) A system according to Claim 1, wherein said one or more targets are 
one or more nucleic acid sequences. 

44. (New) A system according to Claim 43, wherein said recognition moiety is an 
oligonucleotide having a sequence complementary' to at least a portion of sequence of one 
of said one or more targets. 

45. (New) A method according to claim 24, further comprising contacting said 
' assay device with a first reagent solution to form nucleation-center forming entities for 

depositing onto or binding to complexes formed bet\veen a target and a recognition 
moiet>'. 

46. (New) A kit according to claim 31, wherein said reagents comprise nucleation 
center-forming entities that deposit or bind to a complex formed betvveen said recognition 
moiety and said target and for growing a conductive substance from said deposited or 
bound nucleation center-forming entities. 



\ 
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